Metabotropic and NMDA glutamate receptor interactions with osmotic stimuli in supraoptic neurons.
During increases in plasma osmolality, the actions of extrinsic glutamatergic synaptic inputs on magnocellular neuroendocrine cells (MNCs) are thought to combine with intrinsic osmosensitivity of these cells to promote the release of vasopressin (VP). In the present study, changes in intracellular calcium were used as an endpoint to examine putative interactions between osmotic stimuli and NMDA and metabotropic glutamate receptors (mGluRs). Exposure of MNCs to hyperosmotic solutions resulted in a very small, gradual increase in intracellular calcium. NMDA (100-300 microM) combined with osmotic stimulation gave rise to a synergistic increase in intracellular calcium. The broad spectrum mGluR agonist, (1S,3R)-1-aminocyclopentane-1,3-dicarboxylic acid (1S,3R-ACPD) and the type I mGluR agonist, (RS)-3,5-dihydroxyphenylglycine (DHPG) evoked an acute calcium rise followed by a sustained increase. However, when combined with the hyperosmotic stimulus, the calcium responses to 1S,3R-ACPD and DHPG were suppressed. The type II agonist, (2S,2'R,3'R)-2-(2',3'-dicarboxycyclopropyl)glycine (DCG-IV), and the type III agonist, (+)-2-amino-4-phosphonobutyric acid (AP-4), facilitated the loss of calcium from the MNCs and were largely unaffected by the osmotic stimulus. These osmotic interactions with NMDA and mGluR function not only help to explain the mechanisms that underlie osmotically mediated changes in MNC function, but also have implications for the impact of hyperosmotic stress in various pathological conditions.